
You¡ Touchstone Energy* Partner

Certified Mail - Return Receipt Requested

February8,2010

Mr. Kyle Winter, PE
Regional Deputy Director
Piedmont Regional Office
Virginia Department of Environmental Quality
4949-A Cox Road
Glen Allen, VA 23060

Subject: Old Dominion Electric Cooperative (ODEC) - Cypress Creek Power Station
(CCPS) - December 2009 PMro, PMz.s, SOz and Meteorological Data Review
and Analysis. Registration Number: 52272

Dear Mr. Winter:

Please find enclosed a hard copy and CD containing the December 2009 Dendron Ambient
Air and Meteorological Data Monitoring Report for CCPS. The data was collected to satisfy
the air monitoring requirements as part of the Prevention of Significant Deterioration air
permit application submitted to the Virginia Department of Environmental Quality (VDEO).

The enclosed December 2009 report contains the following sections:

1. Reporting Units and Abbreviations. A listing of the engineering units and abbreviations
contained in the report.

2. National Ambient Air Quality Standards (NAAOS). Summary of the U.S. Environmental
Protection Agency's air quality standards for ozone as promulgated in 36 FR 8186 on
April 30, 1971, and 73 FR 16436, March 27 , 2008.

3. Missing Data Summary for PM1e, PMz.s, SOz and Meteorological data. Explanation of
the missing data for the reporting period.

4. Monthly Data Summary (PMro, PMz.s and SOz).
5. PMro, PMz.s, and SOz Monitoring Data.
6. SOz Zero, Span, and Precision (ZSP) worksheets, and PMro and PMz.s flow check

worksheets.
7. PMro, PMz.s and SOz standard certifications.
8. Meteorological Data. The Dendron meteorological data including the raw SODAR

data is included on the accompanying CD.

Old Dominion Electric Cooperative
InnsbrookCorporateCentero42}IDominionBoulevardoGlenAllen,Virginia23060
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The PMls, PMz.s, and SOz concentrations were found to be below the NAAQS for this
reporting period. The ozone season ended on October 31tt, therefore ozone concentrations
are not included in the December Report.

The SODAR was audited on December 1't. A pulse transponding system was used to
challenge the SODAR with known values of wind speed, direction, and altitude. The audit
showed the SODAR was operating within manufacturer's specifications.

Mr. Mike Kiss with the VDEQ has requested that a comparison between the on-site SODAR
and surface observations be included in our monthly reports. We have tabulated the hourly
averaged surface observations and SODAR values and are developing a comparison
between the surface observations and the wind data collected at the various SODAR gate
levels.

An electronic copy of the monitoring report is available for download from ODEC's FTP
website for Mr. C. Turner and Mr. M. Kiss of the DEQ. lf you have any questions, feel free to
call me at (804) 968-4045 or Mr. Dahlgren Vaughan at (804) 968-7149.

David N. Smith
Director of Environmental, Health and Safety Services

cc: Lisa D. Johnson
Kenneth F. Alexander
Charles Turner - VDEQ - (electronic FTP copy)
Michael Kiss - VDEQ - (electronic FTP copy)
Daniel Salkovitz - VDEQ - (electronic FTP copy)
Robert Lute - VDEQ - (electronic FTP copy)

enclosure and CD
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DOCUMENT CERTI FICATION

Facility Name: Cypress Creek Power Station

Registration No. 52272

Facility Location: Dendron. VA (Surry Countv) US Hwv 460 to Wakefield. VA. turn

0.6 miles.

Type of Submittal Attached: CÇPS - December 2009 PMro-PtVlz sjsgz_gnel
Meteorolooical Data Review and Analvsis.

Certification: I certify under penalty of law that this document and all attachments were
prepared under my direction or superyision in accordance with a system designed to
assure that qualified personnel properly gather and evaluate the information submitted.
Based on my inquiry of the person or persons who manage the system or those
persons directly responsible for gathering and evaluating the information, the
information submitted is, to the best of my knowledge and belief, true, accurate, and
complete. I am aware that there are significant penalties for submitting false
ínformation, including the possibility of fine and imprisonment for knowing violations.

Name of Responsible Official (Print): David N. Smith
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bcc: Mark Saito - Burns and McDonnell Engineering Company, Inc. (pdf copy)
Dahlgren Vaughan (pdf copy)
Laura Rose (pdf copy)
CCD-3.1.1 (w/ enclosure and CD)
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OLD DOMINION ELECTRIC COOPERATIVE AMBIENT AIR
AND METEOROLOGICAL MONITORING SYSTEM

PERMIT NO. N/A
PROJECT NO.46111

Executive Summary

The PM1s, PMz.s, and SOz and meteorological data were collected to satisf,i the air monitoring

requirements as part of the Prevention of Significant Deterioration air permit application

submitted to the Virginia Department of Environmental Quality (VDEe).

The PM1s, PMz.s, and SO2 concentrations for December 2009 were all below the National

Ambient Air Quality Standards for all averaging times.

We have tabulated the hourly averaged surface observations and SODAR values and are

developing a comparison between the surface observations and the wind data collected at the

various SODAR gate levels. The comparison with the Richmond airport is still under

development.

The ozone season ended on October 31't. Therefore, ozone data is not included in the December

repoft.
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Old Dominion Electric Gooperative
Ambient Air and Meteorological Monitoring System

Permit ruò. run
Project No. 46111

Reporting Units & Abbreviations

Description
2M Temp. Temperature at2Meter Level in Degrees Celsius
10M Temp. Temperature at 10 Meter Level in Degrees Celsius
Avg. Average
Bar. Press. Station Barometric Pressure in Millibars
C Degrees Celsius
CE Collection Error
Deg. Degrees (from North)
F Degrees Fahrenheit
Delta Temp. Temperature Difference Between 10M Temp and2M Temp
Dew Point Dew Point at2Meter Level in Degrees Centigrade
FL Filter Leak
InHg Inches of Mercury
mm Hg Millimeters of Mercury
m/s Meters Per Second

-3lmin Cubic Meters Per Minute
þghrf Micrograms per Cubic Meter
MPH Miles Per Hour
MR Maintenance and Repair
NA Data Not Available
NAN Missing Data
Net, Rad. Net Solar Radiation
ppb Parts per Billion (Units of Ozone Concentration)
ppm Parts per Million
% Percent (Relative Humidity)
QA Quality Assurance Audit
Prec. Precipitation in Inches
R.H. Relative Humidity at2Meter Level inPercent
std m3 Standard Cubic Meters
Sigma Standard Deviation of Wind Di¡ection
Solar Rad. Solar Radiation in'Wm2
Wm2 Watts Per Square Meter
WD Wind Direction in Degrees from True North
WS Wind Speed in m/s



AA
AB
AC
AD
AE
AF
AG
AH
AI
AJ
AK
AL
AM
AN
AO
AP
AQ
AR
AS
AT
AU
AV
AW
AX
AY
AZ
BA
BB
BC
BD
BE
BF
BG
BH
BI
BJ
BK

AIRS Missing Code Abbreviations

Description
Sample Pressure Out of Limits
Technician Unavailable
ConstructiorVRepairs in Area
Shelter Storm Damage
Shelter Temperature Outside Limits
Scheduled but not Collected
Sample Time Out of Limits
Sample Flow Rate Out of Limits
Insufficient Data (Can't Calculate)
Filter Damage
Filter Leak
Voided by Operator
Miscellaneous Void
Machine Malfunction
Bad Weather
Vandalism
Collection Error
Lab Error
Poor Quality Assurance Results
Calibration
Monitoring Waived
Power Failure (POWR)
Wildlife Damage
Precision Check (PREC)

Q C Control Points (ZerolSpan)

Q C Audit (AUDT)
Maintenance/Routine Repairs
Unable to Reach Site
Multi-Point Calibration
Auto Calibration
Building/Site Repair
Precision/ZerolSpan
Missing Ozone Data Not Likely to Exceed Level of Standard
Interferenc e/Co-Elution
Lost or Damaged in Transit
Operator Error
Site ComputerlData Logger Down



NATIONAL AMBIENT AIR QUALITY STANDARDS
(NAAOS)



SUMMARY OF NATIONAL AMBIENT AIR QUALITY STANDARDS

Pollutant Regulatory Citation Primary Standard Averaging Time Secondary Standard

Particulate
Matter (PMto)

40 cFR 50.6
52 FR 24663, July 1, 1987
59 FR 17375. Aprjl 12.1994

150 pglm3 24-how Same as Primary

Particulate
Matter (PMr.r)

40 CFR 50
71 FR 61144, October 17,2006

35 uslm' 24-hotn
Same as Primary

15 uslm3 Annual
Sulfrr
Dioxide (SO2)

40 cFR 50.4
38 FR 2568I, September 14, 1973

365 us.l# 10.14 oom) 24-how 1300 ¡,rglm3 (0.5 ppm)
3-hour80 uelm3 (0.03 ppm) Annual

Ozone

40 cFR 50.9
44 FR 8220, February 8,1979
58 FR 13008. March 9.1993

0.12 ppm (235 þglÍÊ)^ l-hour Same as Primary

40 cFR 50.10
73 Fr 16436. March. 27.2008 0.075 ppm (I47 pgln:f)b 8-hour Same as Primarv

u The standard is attained when the expected number of days per calendar year with maximum hourly average concentrations above 0.i2 ppm is equal to or
less than 1.
b The standard is met when the average of the annual fourth-highest daily maximum 8-hour average ozone concentration is less than or equal to 0.075 ppm.
NOTE: All NAAQS except lead were originally promulgated 36 FR 8186, April 30,197I.
ppm:Parts per million.



MISSING DATA SUMMARY FOR
PMro, PMz.s, and SOz AND METEOROLOGY



Old Dominion Electric Cooperative
Ambient Air and Meteorological Monitoring System

Permit No. N/A
Project No. 46111

Missing Data Summary
December 2009

l-Hour Ozone

Date
Starting
Time Date

Ending
Time

# of Samples
Missins Reason

Ozone season ended on October 31't
Total Samples Possible
Total Valid Samples
Percent Data Capture

Total Samples Possible
Total Valid Samples
Percent Data Capture

PM 24-Hotr

Total Samples Possible
Total Valid Samples
Percent Data Capture

Total Samples Possible
Total Valid Samples
Percent Data Capture

N/A
N/A
N/A

N/A
N/A
N/A

31

3I
r00%

31

3t
r00%

8-Hour Ozone

Date
Starting
Time Date

Ending
Time

# of Samples
Missins Reason

Ozone season ended on October 3l't

Date
Starting
Time Date

Ending
Time

# of Samples
Missins Reason

None

None



3-Hour

Total Samples Possible
Total Valid Samples
Percent Data Capture

Total Samples Possible
Total Valid Samples
Percent Data Capture

744
742

99%

31

31

r00%

Date
Starting
Time Date

Ending
Time

# of Samples
Missins Reason

t2n6 14:00 r2t16 l4:00 1 ZSP
T2I16 15:00 tzt16 15:00 1 Multi-point Calibration

SOz 24-Hour

Date
Starting
Time Date

Ending
Time

# of Samples
Missine Reason

None



Old Dominion Electric Gooperative
Ambient Air and Meteorological Monitoring System

Permit No. N/A
Project No. 46111

Missing Data Summary
December 2009

Dendron Meteorological Station

Parameter Date
Starting
Time

Date
Ending
Time

# of Samples
Missine

Reason

WS

None

WD
Siema
10M Temp
2M Temo
Delta Temn
R.H.

Data Capture

Parameter
Total Samples

Possible
Total Valid

Samples
Percent Data

Capfure
WS 2.976 2.976 100%
WD 2.976 2.976 r00%
Sisma 2.976 2.976 t00%
10M Temp 2.976 2.976 r00%
2M Temo 2.976 2,976 r00%
Delta Temp 2.976 2.976 r00%
R.H. 2.976 2,976 t00%
Solar Rad 2.976 2.976 r00%
Net. Rad 2.976 2.976 r00%
Bar Press 2.976 2,976 rc0%
Precip. 2.976 2.976 100%



MONTHLY DATA SUMMARY
(PMro, PMz s, and SO2)



OLD DOMINION ELECTRIC COOPERAT¡VE AMBIENT AIR
AND METEOROLOGICAL MONITORING SYSTEM

PERMIT NO. N/A
PROJECT NO.46111

PMro Data Summary
December 2009

PMz.s Data Summary
December 2009

SO2 Data Summary
December 2009

Date Hour
Max.

Concentration
. fuslm3)

Avg. Wind
Speed (m/s)

Avg. Wind
Dir.

Avg. Temp.
(c)

Maximum 24-Hour PMls Average

12/24 00 12.I 0.99 358.09 r.64

Second Highest 24-Hotr PM¡6 Average

t2/23 00 10.5 0.9s 343.r3 0.67

Date Hour
Max.

Concentration
(uelm3)

Avg. Wind
Speed (m/s)

Avg. Wind
Dir.

Avg. Temp.
(c)

Maximum 24-Hotr PM25 Average

12t9 00 14.2 2.19 42.t9 4.97

Second Highest 24-How PM2 5 Average

t2124 00 13.8 0.99 3s8.09 t.64

Date Hour
Max.

Concentration
loom)

Avg. Wind
Speed (m/s)

Avg. Wind
Dir.

Avg. Temp.
(c)

Maximum 3-Hour SO2 Average

12/2',7 13 0.015 r.96 333.31 10.s6

Second Highest 3-Hour SO2 Average

r2lt8 I7 0.01s 2.76 49.95 3.26

Maximum 24-Hotx SO2 Average

r2124 00 0.00s 0.99 3s8.09 t.64

Second Highest 24-Hour SO2 Average

r2l3r 00 0.005 0.88 34r.28 3.00



Ozone Data Summary
December 2009

Date Hour
Max.

Concentration
loom)

Avg. Wind
Speed (nVs)

Avg. Wind
Dir.

Avg. Temp.
(c)

Maximun Hourly Ozone Average

Ozone season ended on October 3l't
Second Highest Hourly Ozone Average

Ozone season ended on October 3l't
Maximum 8-Hour Ozone Average

Ozone season ended on October 31't

Second Highest 8-Hour Ozone Average

Ozone season ended on October 3l't

Rolling Annual Averages
2009

Month
PMzs*
luslm3l

Soz
(ppm)

May N/A 0.001

June N/A 0.001

July N/A 0.001

August 14.6 0.001

September 10.2 0.001

October 7.2 0.002

November 9.7 0.002

December 9.3 0.002
*Average beginning August 6, 2009 when new monitor began operation



PMro, PMz s, and SOz MONITORING DATA



ODEC, Dendron, VA
Ozone, SO2, and PM,o Monitored Values

December. 2009

Date/Time

Ozone
1-Hr*

Avg. B Hr
Ozone*

Avg. 3 Hr SO2
Avg. Daily 24 Hr

Soz
Avg. Daily 24 Hr

PM,O

Avg. Daily
24 Hr P\425

oob ppm ppm ppm uq/m3 ,,n/m3
Avg Avq Avo Avq Avq Avq

1211lO9 O:00 N/A N/A 0.002 0.00: 5.1 9.1
1211lO9 1:00 N/A N/A 0.002
12l1lO9 2:00 N/A N/A 0.002
1211109 3:00 N/A N/A 0.002
1211109 4:00 N/A N/A 0.002
1211109 5:00 N/A N/A 0.002
1211109 6:00 N/A N/A 0.002
1211109 7:00 N/A N/A 0.002
1211109 B:00 N/A N/A 0.002
1211109 9:00 N/A N/A 0.002

1211109 1O:00 N/A N/A 0.002
12l1lO9 11 OO N/A N/A 0.002
12l1lO9 12:OO N/A N/A 0.003
12l1lO9 13:OO N/A N/A 0.002
1211lO9 14:00 N/A N/A 0.002
12l1t1q 15'.OO N/A N/A 0.002
1211lO9 16:OO N/A N/A 0.002
1211109 17:00 N/A N/A 0.002
1211109 18:00 N/A N/A 0.002
1211109 19:00 N/A N/A 0.002
1211109 20:00 N/A N/A 0.002
1211109 21:00 N/A N/A 0.002
1211109 22:00 N/A N/A 0.002
1211109 23:00 N/A N/A 0.002

1212109 O:00 N/A N/A 0.002 0.002 46 65
12121091:OO N/A N/A 0.002
1212109 2:00 NiA N/A 0.002
1212109 3:00 N/A N/A 0.002
12t2t0v 4"0u NiA N/A 0.002
1212109 5:00 N/A N/A 0 002
1212109 6:00 N/A N/A 0 002
1212109 7:00 N/A N/A 0.002
1212109 8:00 N/A N/A 0 002
1212109 9:00 N/A N/A 0.003

1212109 10:00 N/A N/A 0.004
121210911:00 N/A N/A 0.004
121210912:00 N/A N/A 0.004
12l2lo9 13:OO N/A NiA 0.004
1212109 14:00 N/A N/A 0.004
1212109 15:00 N/A NiA 0.005
12l2lj9 16:OO N/A NiA 0.004
12l2lO9 17:OO N/A N/A 0 002
12l2lj9 18'_OO N/A N/A 0.002
1212109 19:00 N/A N/A 0.002
1212109 20:00 N/A N/A 0.002
12l2lo9 21:OO N/A NiA 0.002
1212109 22 00 N/A N/A 0.002
12t2t09 23 00 N/A N/A 0.002

1213/09 0:00 N/A N/A 0.002 0.003 6.9 6C
1213109 1:00 N/A N/A 0.002



ODEC, Dendron, VA
Ozone, SO2, and PM.,6 Monitored Values

December. 2009

Date/Time

Ozone
1-Hf

Avg.8 Hr
Ozone*

Avg. 3 Hr SO2
Avg. Daily 24 Hr

SO,
Avg. Daily 24 Hr

PMro
Avg. Daily

24 Hr PMr5

pDb ppm ppm ppm uq/m3 uo/m3
Avq AVq Avq Avq Avo Avq

12l3lo9 2:00 NiA N/A 0.002
12l3lO9 3:00 N/A N/A 0.002
12l3lj9 4:OO N/A N/A 0.002
1213/09 5:00 N/A N/A 0.002
1213/09 6:00 N/A N/A 0.002
12l3lO9 7:OO N/A N/A 0.002
1213/09 B:00 N/A N/A 0.002
1213/09 9:00 N/A N/A 0.002
2/3/09 10:00 N/A N/A 0.002
2/3/09 11:00 N/A N/A 0.002
213109 12:00 N/A N/A 0.002
2/3/09 13:00 N/A N/A 0.002
213109 14:00 N/A N/A 0.002
2/3/09 15:00 N/A N/A 0 002
2/3/0916:00 N/A N/A 0.002
21310917:00 N/A N/A 0.002
2/3/0918:00 N/A N/A 0.002
2/3/0919:00 N/A N/A 0.002
213109 20:00 N/A N/A 0.002
213109 21:00 N/A N/A 0.002
213109 22:00 N/A N/A 0.002
213109 23:00 N/A N/A 0.002
1214109 0:00 N/A N/A 0.002 0.002 B2 52
12l4lo9 1:OO N/A N/A 0.002
12l4lO9 2:OO N/A N/A 0.002
12l4lO9 3:OO N/A N/A 0.002
12l4lO9 4:00 N/A N/A 0 002
12l4lo9 5:OO N/A N/A 0.002
12l4lO9 6:OO N/A N/A 0.002
1214lO9 7:OO N/A N/A 0.002
1214109 8:00 N/A N/A 0.002
1214109 9:00 N/A N/A 0.002

1214109 10:00 N/A N/A 0.002
214109 11:00 N/A N/A 0.002
214109 12:00 N/A N/A 0.004

12l ljg 13:OA N/A N/A 0.004
2l4lo9 14:OQ N/A N/A 0.004

1214109 15:0Q N/A N/A 0.003
12l4lO9 16:OQ N/A N/A 0 003
1214109 17:00 N/A N/A 0.003
1214109 18:00 N/A N/A 0.003
1214109 19:00 N/A NiA 0 003
1214109 20:00 N/A N/A 0.002
12l4lO9 21:OO N/A N/A 0.002
12l4lO9 22:OO N/A N/A 0.002
1214109 23:00 N/A N/A 0.002

12l5i09 0:00 N/A N/A 0.002 0.002 7.9, 7.7
'l2l5lO91:OO N/A N/A 0.002
1215lO9 2:OA N/A N/A 0.003
12l5i09 3:00 N/A N/A 0.003



ODEC, Dendron, VA
Ozone, SOr, and PM.,o Monitored Values

December,2009

Date/Time

Ozone
1-Hr*

Avg. B Hr
Ozone*

Avg. 3 Hr SO2
Avg Daily 24 Hr

Soz
Avg. Daily 24 Hr

PMro
Avg. Daily

24 Hr PM25

pob ppm ppm ppm ,,n/m3 uo/m3
Avg Avo Avq Avo Avq Avo

1215109 4:00 N/A N/A 0 003
1215/09 5:00 N/A N/A 0.002
1215109 00 N/A N/A 0.002
1215l09 00 N/A N/A 0.002
12t5tO9I 00 N/A N/A 0.002
12t5t09I 00 N/A N/A 0.002
2t5t09 0 00 N/A N/A 0.002
2t5t09 1:00 N/A N/A 0.002
2t5t09 00 N/A N/A 0.002
2t5t09 3:00 N/A N/A 0.002
2t5t09 400 N/A N/A 0.002
215109 500 N/A N/A 0.002
215109 6:00 N/A NiA 0.002
215109 700 N/A N/A 0.003
215109 800 N/A N/A 0.003
2t5t09 900 N/A N/A 0.004
2l5lo9 2O:OO NiA N/A 0.004
2l5lo9 21:0O N/A N/A 0 003
2l5lo9 22:OO NiA N/A 0.003
215lO9 23:OO N/A N/A 0.003
1216/09 0:00 N/A N/A 0.003 0.003 5E 4.4
12161O91:OO NiA N/A 0.004
1216119 2:OO NiA N/A 0.005
1216/09 3:00 N/A N/A 0.006
1216109 4:00 NiA N/A 0 006
1216/09 5:00 N/A N/A 0 005
'1216/09 6:00 N/A N/A 0 005
1216109 7:00 NiA N/A 0 005
1216/09 8:00 NiA N/A 0.005
1216/09 9:00 N/A N/A 0 005
216109 000 N/A N/A 0.005
21610911:Q0 N/A N/A 0.005

1216109 12:00 N/A N/A 0.005
1216lo9 13:00 N/A N/A 0.004
1216109 14:00 NiA N/A 0.004
1216lo9 15:00 N/A N/A 0.004
1216/09 l6:00 N/A N/A 0.004
1216109 17:00 NiA N/A 0.004
12l6i09 18:00 NiA N/A 0.003
1216/09 19:00 N/A N/A 0.003
1216109 2O:00 NiA N/A 0.003
1216109 21:00 NiA N/A 0.002
1216109 22:OO N/A N/A 0.002
1216109 23:OO N/A N/A 0.002

1217lO9 O:OA N/A N/A 0.002 0 004 97 10.8
12171091:00 N/A N/A 0.002
1217lO9 2:00 N/A N/A 0.002
1217lO9 3:00 N/A N/A 0.002
1217109 4:00 N/A N/A 0.002
1217109 5:00 N/A N/A 0.002



ODEC, Dendron, VA
Ozone, SO2, and PM.'o Monitored Values

December, 2009

Date/ïime

Ozone
1-Hr*

Avg.8 Hr
Ozone*

Avg. 3 Hr SO2
Avg. Daily 24 Hr

Soz
Avg. Daily 24 Hr

PMro
Avg. Daily

24 Hr P\425

ppb ppm ppm PPm r/m3 uo/m3
Avg Avq Avo Avq Avo AVq

1217109 6:00 N/A N/A 0.002
1217109 7:00 N/A N/A 0.002
1217109 8:00 N/A N/A 0.002
1217109 9:00 N/A N/A 0.003

1217109 10:00 N/A N/A 0.004
1217109 11:00 N/A N/A 0.006
1217109 12:00 N/A N/A 0.006
1217109 13:00 N/A N/A 0.006
1217lO9 14:OO N/A N/A 0.005
1217lO9 15:OO N/A N/A 0.004
1217lO9 16:O0 N/A N/A 0.003
1217lO9 17'.OO N/A N/A 0.003
1217lO9 1B:AO N/A N/A 0.003
1217lO9 19:OO NiA N/A 0.003
1217lO9 2O:AO NiA NiA 0.003
1217lO9 21:00 N/A N/A 0.002
1217109 22:00 N/A N/A 0.002
1217109 23:00 N/A N/A 0.002

1218109 0:00 N/A N/A 0.002 0.00: 9.9 12.4
12l8lj9 1:OC N/A N/A 0.002
1218109 2:0C N/A N/A 0.002
12lB/09 3:0C N/A N/A 0.002
12lBlO9 4:OC N/A N/A 0.003
12lB/09 5:0C N/A N/A 0.004
1218/09 6:00 N/A N/A 0.004
1218109 7:00 N/A N/A 0.003
1218/09 8:0C N/A N/A 0.003
1218/09 9:00 NiA N/A 0.004

1218/09 10:00 NiA N/A 0.004
121810911:00 NiA N/A 0.004
121810912:00 NiA N/A 0.003
l2lB/09 13:00 N/A N/A 0.003
121810914:00 N/A N/A 0.003
12i8l09 15:00 N/A N/A 0.005
1218/09 16:00 NiA N/A 0.007
121810917:00 NiA N/A 0.007
1218/09 18:00 N/A N/A 0.005
1218/09 19:00 N/A N/A 0.003
1218109 2O:OO N/A N/A 0.003
1218109 21:00 N/A N/A 0.003
1218109 22:00 N/A N/A 0.003
1218109 23:00 N/A N/A 0.002

1219/09 0:00 NiA N/A 0.002 0 004 10.3 14.2
12191091:00 NiA N/A 0.002
1219109 2:OC N/A N/A 0.002
1219/09 3:00 N/A N/A 0.002
1219109 4:00 N/A N/A 0.002
12l9i09 5:00 N/A N/A 0.002
l219/09 6:00 N/A NiA 0.002
12191097:00 N/A N/A 0.002



ODEC, Dendron, VA

Ozone, SO2, and PMls Monitored Values

December, 2009

Date/Time

Ozone
1-Hr*

Avg. B Hr
Ozone*

Avg. 3 Hr SO2
Avg. Daily 24 Hr

Soz
Avg. Daily 24 Hr

PMro
Avg. Daily

24 Hr Pl't125

ppb ppm ppm ppm uq/m3 uq/m"
AVq Avq Avq Avq AVq Avo

l219/09 B:00 N/A N/A 0.002
1219/09 9:00 N/A N/A 0.002
2/9/09 10:00 N/A N/A 0.002
2l9lÙ9 11:OO N/A N/A 0.002
219109 12:OO N/A N/A 0.002
2/9/09 13:00 N/A N/A 0.002
219109 14:00 N/A N/A 0.002
2/9/09 15:00 N/A N/A 0.002
219109 16:00 N/A N/A 0.002
2l9lo9 17:OO N/A N/A 0.002
2/9/09 18:00 N/A N/A 0.002
2/9/09 19:00 N/A N/A 0.002
219109 20:00 N/A N/A 0.002
219109 21:00 N/A N/A 0.002
219109 22:00 N/A N/A 0.002
219109 23:00 N/A N/A 0.002
2/10/09 0:00 N/A N/A 0.002 0.002 67 4.8
21101091:00 N/A N/A 0.002
2110109 2:00 N/A N/A 0.002
2110lO9 3:00 N/A N/A 0.002
2110109 4:00 N/A N/A 0.002
2/10i09 5:00 NiA N/A 0.002

12110109 6:00 N/A N/A 0.002
12110109 7:00 N/A N/A 0.002
12110109 B:00 N/A N/A 0.002
12l10/09 9:00 N/A N/A 0.002

12l10i09 10:00 N/A N/A 0.002
12l1OlO9 11:OO N/A N/A 0.002
1211010912:OO N/A N/A 0.002
1211010913:00 N/A NiA 0.002
1211010914:OO N/A N/A 0.002
1211010915:00 N/A N/A 0.002
1211010916:00 N/A N/A 0.002
1211010917:00 N/A N/A 0.002
12l10/09 18:00 N/A N/A 0.002
1211010919:00 N/A N/A 0.002
12110109 20:00 N/A N/A 0.002
12110109 21:00 N/A N/A 0.002
1211OlO9 22:OC N/A N/A 0 002
1211OlO9 23:OC. N/A N/A 0.002

12111109 O:00 N/A N/A 0.002 0.002 8.8 74
121111091:0C N/A N/A 0.002
121'11109 2:0C N/A N/A 0.002
121'11109 3:0C N/A N/A 0 002
12111109 4:0C N/A N/A 0.002
12111109 5:0C N/A N/A 0 002
12111109 6:0C N/A N/A 0 002
12111109 7:0C N/A N/A 0.002
12111109 B:Ol N/A N/A 0.002
12111109 9:Oî N/A N/A 0.00:



ODEC, Dendron, VA
Ozone, SO2, and PM16 Monitored Values

December, 2009

Date/ïime

Ozone
1-Hr*

Avg. B Hr
Ozone*

Avg. 3 Hr SO2
Avg. Daily 24 Hr

Soz
Avg. Daily 24 Hr

PM,'o

Avg. Daily
24 Hr PM25

pþb ppm ppm ppm uq/m3 uq/m3
Avq Avq Avo Avq Avq Avq

'1211110910:00 N/A N/A 0.003
12111109 11:00 N/A N/A 0.003
12111109 12:00 N/A N/A 0.003
12111109 13:00 N/A N/A 0.003
12111109 14:00 N/A N/A 0.003
12111109 15:OO N/A N/A 0.003
121111O9 16:00 N/A N/A 0.002
12111109 17:OO N/A N/A 0.002
12111109 1B:Oo N/A N/A 0.002
1211110919:Oo N/A N/A 0.002
1211'llO9 2O:Oo N/A N/A 0.002
12111109 21:00 N/A N/A 0.002
12111109 22:00 N/A N/A 0.002
121111O9 23:OC N/A N/A 0.003

12112109 O:00 N/A NIA 0.003 0.002 73 45
121121091:0Q N/A N/A 0.003
12112109 2:0C N/A N/A 0.003
'l2l12lO9 3:OA N/A N/A 0.003
121121Q9 4:00 N/A N/A 0.003
12112109 5:00 N/A N/A 0.003
121121O9 6:OA N/A N/A 0.002
12112109 7:00 N/A N/A 0.002
12112109 8:00 N/A N/A 0.002
12112109 9:00 NiA N/A 0.003

1211210910:00 N/A N/A 0.006
1211210911:00 N/A N/A 0.008
1211210912:00 N/A N/A 0.009
1211210913:00 N/A N/A 0.00€
1211210914:00 N/A N/A 0.004
1211210915:00 N/A N/A 0.00:
1211210916:00 N/A N/A 0.00:
1211210917:00 N/A N/A 0.003
1211210918:00 N/A N/A 0.003
1211210919:Oo N/A NIA 0.003
12112109 20:OO N/A N/A 0.003
12112109 21:OO N/A N/A 0.003
12112109 22:OO N/A N/A 0.004
12112109 23:OO N/A N/A 0.004

12113109 O:OO N/A N/A 0.003 0.004 7.7 69
121131091:00 N/A N/A 0.003
12113109 2:00 N/A N/A 0.002
12113109 3:0A N/A N/A 0.002
12113109 4:00 N/A N/A 0.002
12l13/09 5:00 N/A N/A 0.002
12113109 6:00 N/A N/A 0.002
12113109 7:00 N/A N/A 0.002
12l13/09 8:00 N/A N/A 0.002
12l13/09 9:00 N/A N/A 0.002

12l13/09 10:00 N/A N/A 0.002
1211310911:00 N/A N/A 0.002



ODEC, Dendron, VA
Ozone, SO2, and PM16 Monitored Values

December. 2009

Date/Time

Ozone
I -Hr*

Avg. 8 Hr
Ozone*

Avg. 3 Hr SO2
Avg. Daily 24 Hr

Soz
Avg. Daily 24 Hr

PM'n
Avg. Daily

24 Hr PMru

ppb ppm ppm ppm r/m3 uq/m3
Avq Avo AVq Avo Avo Avq

1211310912:00 N/A N/A 0.002
12113109 13:00 N/A N/A 0.002
12113109 14:00 N/A N/A 0.002
12113109 15:00 N/A N/A 0.002
1211310916:00 N/A N/A 0.002
1211310917:OO N/A N/A 0.002
1211310918:OO N/A N/A 0.002
12113109 19:OO N/A N/A 0.002
12113109 2O:OO N/A N/A 0.002
121131O9 21:OO N/A N/A 0.002
12113109 22:OO N/t NiA 0.002
12113109 23:00 N/A N/A 0.002

12114109 0:00 N/A N/A 0.002 0.002 4.7 5.3
121141O9 1:oo NiA N/A 0.002
12114109 2:00 N/A N/A 0.002
12114109 3:00 N/A N/A 0.002
12114109 4:00 N/A N/A 0.002
12114109 5:00 N/A N/A 0.002
12114109 6:00 N/A NiA 0.002
12114109 7:00 N/A N/A 0.002
121141O9 8:OC, N/A NiA 0.002
12114109 9:0C N/A N/A 0.002

12114109 10:00 NiA N/A 0.002
1211410911:00 N/A N/A 0.002
1211410912:00 N/A N/A 0.002
1211410913:00 NiA N/A 0.003
12114109 14:00 N/A N/A 0.003
12114109 15:00 N/A N/A 0.003
12114109 16:00 N/A NiA 0.003
12114109 17:00 N/A N/A 0.00:
12114109 18:00 NiA N/A 0.00:
12114109'19:00 N/A N/A 0.00¡
12114109 20:00 N/A N/A 0.00:
12114109 21:00 N/A N/A 0.00:
12114109 22:00 N/A N/A 0.003
12114109 23:00 N/A N/A 0.002

12115109 O:OO N/A N/A 0.002 0.002 63 65
121151091:OO N/A N/A 0.002
12115109 2:OO N/A N/A 0.002
12115109 3:00 N/A N/A 0.002
12115109 4:00 N/A N/A 0.002
12i15109 5:00 N/A N/A 0.002
12115109 6:0C N/A N/A 0.002
12115109 7:0C N/A N/A 0.002
12l15/09 8:0C N/A N/A 0.002
12115109 9:OC N/A N/A 0.002

12115109 10:OC N/A N/A 0.002
12115109 11:0C N/A N/A 0.002
12115109 12:OC N/A NiA 0.002
1211510913:OC N/A N/A 0.002



ODEC, Dendron, VA
Ozone, SO2, and PM.¡6 Monitored Values

December,2009

Date/Time

Ozone
1-Hf

Avg.8 Hr
Ozone*

Avg. 3 Hr SO2
Avg. Daily 24 Hr

Soz
Avg. Daily 24 Hr

PM''o
Avg. Daily

24 Hr P\425

ppb ppm ppm ppm uq/m3 ,o/m3
Avq Avq Avo Avq Avq Avq

12115109 14:00 NiA N/A 0.00i
121151O9 1s:Oa N/A N/A 0.00i
1211510916:00 NiA N/A 0.002
1211510917:00 N/A N/A 0.002
12115109 18:00 N/A N/A 0.002
12115109 19:00 N/A N/A 0.002
121'15109 20:00 N/A N/A 0.00:
12115109 21:00 N/A N/A 0.00:
12115109 22:00 N/A N/A 0.00€
12115109 23:00 N/A NiA 0.005

'1 2/16/09 0:00 N/A N/A 0.004 0 003 10.4 10.5
121161091:OO N/A N/A 000
12116109 2:OO N/A N/A 0.003
12116109 3:OO N/A NiA 000
12116109 4:OO N/A N/A 0.002
12116109 5:OO N/A NiA 0.002
12116109 6:OC N/A NiA 0 002
12116109 7:OC N/A N/A 0.002
12l16/09 8:0C N/A N/A 0.002
12i 16/09 9:0C N/A N/A 0.002

121161091}:oc N/A N/A 0.002
1211610911:OC N/A N/A 0.002
12116109 12:OC N/A N/A 0.002
12116/09 13:0C N/A N/A 0.003
12116109 14:OC N/A N/A BF
12116109 1S:OC N/A N/A BC
121'16lo9 16:O(. N/A N/A 0.005
12116109 17:0C N/A NiA 0.005
12116109 18:0C N/A N/A 0.005
1211610919:OC N/A N/A 0 004
12116109 2O:OO N/A NiA 0.003
12116109 21:00 N/A N/A 0.002
12116109 22:00 N/A N/A 0.002
12116109 23:00 N/A N/A 0.002

2117109 O:00 N/A N/A 0.002 0.003 85 7B
21171091:00 N/A N/A 0.002
2l'17109 2:00 NiA N/A 0.002
2117109 3:00 NiA N/A 0.002
2117109 4:00 N/A N/A 0.003
2117109 5:OO N/A N/A 0.003
2117109 6:O0 N/A N/A 0 004
2117109 7:OO N/A N/A 0 004
2117109 8:00 N/A N/A 0 004
2117109 9:00 N/A N/A 0 004

1211710910:00 N/A N/A 0.005
1211710911:0Q N/A N/A 0.006
1211710912:OQ N/A N/A 0.006
121171O9 13:0Q N/A N/A 0.006
1211710914:00 N/A N/A 0.005
12117109 15:00 N/A N/A 0.005



ODEC, Dendron, VA
Ozone, SO2, and PM,o Monitored Values

December.2009

Date/Time

Ozone
1-Hr*

Avg. B Hr
Ozone*

Avg. 3 Hr SO2
Avg. Daily 24 Hr

Soz
Avg. Daily 24 Hr

PM''o
Avg. Daily

24 Hr P\425

opb ppm ppm pÞm uq/m3 uq/m3
Avq Avo Avq Avq Avq Avq

1211710916:0O N/A N/A 0.005
1211710917:00 N/A N/A 0.005
1211710918:00 N/A N/A 0.004
1211710919:00 N/A N/A 0.004
12117109 20:00 N/A N/A 0.004
12117109 21:00 N/A N/A 0.003
12117109 22:OO N/A N/A 0.003
12117109 23:00 N/A N/A 0.002

12l18/09 0:00 N/A N/A 0.002 0 004 B6 10.2
12118109 1:00 N/A N/A 0.002
12118109 2:00 N/A N/A 0.002
12l18/09 3:00 N/A N/A 0.002
12118109 4:00 N/A N/A 0.002
12l'18/09 5:00 N/A N/A 0.002
12l18/09 6:00 N/A N/A 0 003
12l1BlO9 7:OO N/A N/A 0.003
12l18/09 8:00 N/A N/A 0.003
12l18/09 9:00 N/A N/A 0.003

12l18/09 10:00 N/A NiA 0.003
1211810911:00 N/A N/A 0.003
1211810912:00 N/A NiA 0.003
1211810913:OO N/A N/A 0.003
1211810914:OO N/A N/A 0.003
1211810915:OO N/A N/A 0.006
1211810916:00 N/A NiA 0.011
1211810917:OO N/A N/A 0.015
1211810918:OO N/A N/A 0.014
1211810919:00 N/A N/A 0.009
12118109 20:00 N/A N/A 0.005
12118109 21:00 N/A N/A 0.003
12118109 22:00 N/A N/A 0.002
12118109 23:00 N/A N/A 0.002

12l19/09 0:00 N/A N/A 0.002 0.004 60 92
12119t09 i:}a N/A N/A 0.002
12119109 2:00 N/A N/A 0.002
121191O9 3:OA N/A N/A 0.002
12119109 4:00 NiA N/A 0.002
12119109 5:00 N/A N/A 0.002
12119109 6:00 N/A NiA 0.002
12119109 7:00 N/A NiA 0.002
12119109 8:00 N/A N/A 0.002
12l19/09 9:00 N/A N/A 0.002

1211910910:00 N/A N/A 0.002
1211910911:00 N/A N/A 0.002
1211910912:00 N/A N/A 0.002
1211910913:OO N/A N/A 0.002
1211910914:OO N/A N/A 0.003
1211910915:OO N/A N/A 0 005
1211910916:00 N/A N/A 0.005
1211910917:00 N/A N/A 0.005



ODEC, Dendron, VA
Ozone, SO2, and PM16 Monitored Values

December,2009

Date/Time

Ozone
I -Hr*

Avg.8 Hr
Ozone"

Avg. 3 Hr SO2
Avg. Daily 24 Hr

Soz
Avg. Daily 24 Hr

PMro
Avg. Daily

24 Hr P\425

oob ppm ppm ppm uo/m3 uo/m3
Avg AVq Avq Avo Avq Avo

1211910918:00 N/A N/A 0.004
12119109 19:00 N/A N/A 0.00:
12119109 20:00 N/A N/A 0.003
12119109 21:00 N/A N/A 0.003
12119109 22:00 N/A N/A 0.003
12119109 23:00 N/A N/A 0.003

12120109 0:00 N/A N/A 0.003 0.003 41 Jb
121201091:00 N/A N/A 0.004
12120109 2:00 N/A N/A 0.004
12120109 3:00 N/A N/A 0.004
12120109 4:OO N/A N/A 0.003
12l2OlO9 5:OO N/A N/A 0.003
12l2OlO9 6:OO N/A N/A 0.002
12l2OlO9 7:OO N/A N/A 0.002
12l2OlO9 8:OO N/A N/A 0.002
12120109 9:OO N/A N/A 0.003

12l2OlO9 1O:OO N/A N/A 0.003
12120109'11:OO N/A N/A 0.004
1212010912:00 N/A NiA 0.005
12120109 13:00 N/A N/A 0.008
1212010914:00 N/A N/A 0.009
12120109 15 00 N/A N/A 0.009
12l2OlO9 16:OO N/A NiA 0.006
12l2OlO9 17:OO N/A N/A 0.004
12120109 18:00 N/A N/A 0.003
121201Q9 19:00 N/A N/A 0.004
12120109 2O:OO N/A N/A 0.004
12120109 21:00 N/A N/A 0.003
12120109 22:00 N/A N/A 0.003
12t20t09 2 00 N/A N/A 0.006

2121lO9 O:00 N/A N/A 0.010 0.005 7.6 8.2
2121109 1:00 N/A N/A 0.0'10
2t21t09 00 NiA N/A 0.007
2t21t09 00 N/A N/A 0.004
2t21t09 4 00 N/A N/A 0.006
2t21t09 00 NiA NiA 0.007
2121109 6:00 N/A NiA 0.006
21211097:00 NiA N/A 0.005
2121109 B:00 N/A N/A 0.004
2121lO9 9:AO N/A NiA 0.003

1212110910:OO N/A N/A 0.003
1212110911:OO N/A NiA 0.004
12121109'12:00 NiA N/A 0.005
1212110913:00 N/A N/A 0.005
1212110914:00 NiA N/A 0.004
12121109 15:00 N/A N/A 0.003
12121109 16:00 N/A N/A 0.003
12121109 17:00 N/A N/A 0.003
12121109 18:00 N/A N/A 0.003
1212'1109 19:00 N/A N/A 0.003



ODEC, Dendron, VA
Ozone, SOr, and PM,o Monitored Values

December, 2009

Date/Time

Ozone
1-Hr*

Avg.8 Hr
Ozone*

Avg. 3 Hr SO2
Avg. Daily 24 Hr

Soz
Avg. Daily 24 Hr

PMro
Avg. Daily

24 Hr P\425

ppb ppm PPm ppm uq/m3 uo/m3
AVq Avo Avo Avq Avq Avo

12121109 20:00 N/A N/A 0.003
12121109 21:00 N/A N/A 0.002
12121109 22:00 N/A N/A 0.002
12121109 23:OO N/A N/A 0.002

12122109 O:00 N/A N/A 0.002 0.004 8.8 11.2
12122109 1:OO N/A N/A 0.002
12122109 2:00 N/A N/A 0.002
12122109 3:00 N/A N/A 0.002
12122109 4:00 N/A N/A 0.002
12122109 5:00 N/A N/A 0.002
12122109 6:0A N/A N/A 0.002
12122109 7:00 N/A N/A 0.002
12122109 B:OQ N/A N/A 0.002
121221O9 9:OA N/A N/A 0.002

121221O9 1O:OA N/A N/A 0.002
1212210911:00 N/A N/A 0.004
1212210912:00 N/A N/A 0.005
1212210913:00 N/A N/A 0.005
12122109 14:00 N/A N/A 0.00r
1212210915:00 N/A N/A 0.00r
12122109 16:00 N/A N/A 0.00r
1212210917:00 N/A N/A 0.004
12122109 18:00 N/A N/A 0.004
12122109 19:00 N/A N/A 0.004
12122109 20:00 N/A NiA 0.00:
12122109 21:00 N/A N/A 0.003
12122109 22:00 N/A NiA 0.002
12122109 23:00 N/A N/A 0.002

12123109 0:00 N/A N/A 0.002 0.003 10.5 12.3
12123109 1:00 N/A N/A 0.00¡
12123109 2:00 N/A N/A 0.00:
12123109 3:OO N/A N/A 0.004
12123109 4:OO N/A N/A 0.004
12123109 5:OO N/A N/A 0.00Í
12123109 6:O0 N/A N/A 0.003
12123109 7:OO N/A N/A 0.002
12123109 8:00 NiA N/A 0.002
12123109 9:00 NiA N/A 0.002

12123109 10:00 N/A NiA 0.003
1212310911:00 N/A N/A 0.005
1212310912:00 N/A N/A 0.006
121231O9 13:OA N/A NiA 0.007
12123109 14:00 N/A N/A 0.007
12123109 15:00 N/A N/A 0.007
12123109 16:00 N/A N/A 0 008
1212310917:00 N/A N/A 0.010
1212310918:00 N/A N/A 0.012
1212310919:00 N/A N/A 0.01
12123109 20:00 N/A N/A 0.009
12123109 21:OO N/A N/A 0.006



ODEC, Dendron, VA
Ozone, SOr, and PM16 Monitored Values

December.2009

Date/Time

Ozone
1-Hr*

Avg. B Hr
Ozone*

Avg. 3 Hr SO2
Avg. Daily 24 Hr

SO,
Avg. Daily 24 Hr

PMlo
Avg. Daily

24 Hr P\Ar5

ppb PPm ppm ppm uo/m3 u.o/m3
Avq Avq AVq Avq Avq Avo

12123109 22:00 N/A N/A 0.004
12123109 23:00 N/A NiA 0.003

12124109 0:00 N/A N/A 0.003 0.00s 12.1 13.8
121241091:00 N/A N/A 0.003
12124109 2:00 N/A N/A 0.003
12124109 3:00 N/A N/A 0.003
12124109 4:00 N/A N/A 0.003
12124109 5:00 N/A N/A 0.004
'l2l24lo9 6:0O N/A N/A 0.005
12124109 7:OO N/A N/A 0.006
12124109 8:OO N/A NiA 0.005
12124109 9:OO N/A NiA 0.005

1212410910:00 N/A N/A 0.005
1212410911:OO N/A N/A 0.004
1212410912:OO N/A N/A 0.003
1212410913:00 N/A N/A 0.003
1212410914:00 N/A N/A 0.003
1212410915:00 N/A NiA 0.003
1212410916:00 N/A N/A 0.003
1212410917:0C N/A N/A 0.002
1212410918:0C N/A N/A 0:004
1212410919:0C NiA N/A 0.00e
12124109 20:0Q N/A NiA 0.00s
12124109 21:00 N/A N/A 0.00€
12124109 22:00 N/A N/A 0.00€
12124109 23:0Q N/A N/A 0.00:

12125109 O:00 N/A N/A 0.00i 0.004 78 92
12125109 1:00 N/A N/A 0.002
12125109 2:00 N/A N/A 0.00:
12125109 3:00 N/A N/A 0.00:
12125109 4:00 N/A N/A 0.003
12125109 5:00 N/A N/A 0.002
12125109 6:00 N/A NiA 0.002
12125109 7:00 N/A NiA 0.002
12125109 8:00 NiA NiA 0.002
12125109 9:00 N/A N/A 0.004

1212510910:00 N/A N/A 0.004
1212510911:00 N/A N/A 0.004
1212510912:OO N/A N/A 0.003
1212510913:OO N/A N/A 0.002
1212510914:00 N/A N/A 0.002
1212510915:00 N/A N/A 0.002
1212510916:00 N/A N/A 0.002
1212510917:00 N/A N/A 0.002
12125149 1a:OO N/A N/A 0.002
1212510919:00 N/A N/A 0.002
12125109 20:00 N/A N/A 0.002
12125109 21:00 N/A N/A 0.002
12125109 22:00 N/A N/A 0.002
12125109 23:00 N/A N/A 0.002



ODEC, Dendron, VA
Ozone, SO2, and PM.'o Monitored Values

December. 2009

Date/Time

Ozone
1-Hr*

Avg.8 Hr
Ozone*

Avg. 3 Hr SO2
Avg. Daily 24 Hr

SO,
Avg. Daily 24 Hr

PMro
Avg. Daily

24 Hr PM25

Þpb ppm ppm ppm uq/m3 uq/m3
Avq Avo Avq Avq Avq Avq

12126109 O:00 N/A N/A 0.002 0.002 51 4.9
121261091:00 N/A N/A 0.002
12126109 2:OO NiA N/A 0.002
12126109 3:OO N/A N/A 0.002
12126109 4:OO NiA N/A 0.002
12126109 5:00 N/A N/A 0.002
12126109 6:00 N/A N/A 0.002
12126109 7:00 N/A N/A 0.002
12126109 B:00 NiA N/A 0.002
12126109 9:OA NiA N/A 0.002

12t26t09 000 N/A N/A 0.002
12t26t09 1:00 N/A N/A 0.002
't2t26t09 2.00 NiA N/A 0.002
't2t26t09 3:00 N/A N/A 0.002
12t26t09 4:00 NiA N/A 0.002
12t26t09 5:00 N/A N/A 0.002
12t26t09 6:00 N/A N/A 0.002
12t26t09 7:00 N/A N/A 0.002
12126109 8:00 N/A N/A 0.002
12t26t09 900 N/A N/A 0.002
12126109 20:00 N/A N/A 0.002
12126109 21:00 N/A N/A 0.002
12126109 22:00 N/A N/A 0.002
12126109 23:00 NiA N/A 0.002

12127109O:00 N/A N/A 0.002 0.002 39 2.4
12127109 1'.OO N/A N/A 0.002
12127109 2:00 N/A N/A 0.002
12127109 3:OO N/A N/A 0.002
12127109 4:OO NiA N/A 0.002
12127109 5:OO N/A N/A 0.002
12127109 6:OO N/A N/A 0.002
12127109 7:OO N/A N/A 0.002
12127109 8:OO N/A N/A 0.002
12127109 9:00 N/A N/A 0.002

1212710910:00 N/A N/A 0.002
1212710911:00 N/A N/A 0.00€
1212710912:OO N/A N/A 0.012
1212710913:OO N/A NiA 0.01r
121271O914:OA N/A N/A 0.014
1212710915:00 N/A N/A 0.009
1212710916:00 N/A N/A 0.006
1212710917:00 N/A N/A 0.003
1212710918:00 N/A N/A 0.002
1212710919:00 N/A N/A 0.003
12127109 20:00 N/A N/A 0.003
12127109 21:00 N/A N/A 0.003
12127109 22:00 N/A N/A 0.003
12127109 23:00 N/A N/A U.UU:I

12128109 O:OO N/A N/A 0.002 0.004 55 5.0
121281091:AO N/A N/A 0.002



ODEC, Dendron, VA
Ozone, SO2, and PMle Monitored Values

December.2009

Date/Time

Ozone
1-Hf

Avg.8 Hr
Ozone*

Avg. 3 Hr SO2
Avg. Daily 24 Hr

SO,
Avg. Daily 24 Hr

PMro
Avg. Daily

24 Hr PlrA25

Dpb ppm ppm ppm uo/m3 ,,n/m3
AVq Avo Avq Avq Avq Avq

12128109 2:00 N/A N/A 0.002
12128109 3:00 N/A N/A 0.002
12128109 4:00 N/A N/A 0.003
12128109 5:OO NiA N/A 0.003
12128109 6:OO N/A N/A 0.003
12128109 7:00 N/A N/A 0.004
12128109 8:00 N/A N/A 0.003
12128109 9:00 N/A N/A 0.003

12128109 10:00 N/A N/A 0.003
1212810911:00 N/A N/A 0.003
1212810912:OC N/A N/A 0.003
1212810913:OA N/A N/A 0.003
1212810914:0A N/A N/A 0.003
1212810915:00 N/A NiA 0.002
1212810916:04 N/A N/A 0.002
1212810917:00 N/A N/A 0.003
1212810918:00 N/A N/A 0.003
12128109 19:00 N/A N/A 0.003
12128109 20:00 N/A N/A 0.003
12128109 21:00 NiA N/A 0.003
12128109 22:00 N/A N/A 0.003
12128109 23:00 N/A N/A 0.002

12129109 0:00 N/A N/A 0.002 0.003 6.2 6.4
12129109 1:00 N/A N/A 0.002
12129109 2:00 N/A N/A 0.002
12129109 3:00 N/A N/A 0.002
12129109 4:00 N/A N/A 0.002
12129109 5:00 N/A N/A 0.002
12129109 6:00 N/A N/A 0.002
12129109 7:00 N/A N/A 0.002
12129109 8:OO NiA N/A 0.003
12129109 9:OO N/A N/A 0.003

1212910910:OO N/A N/A 0.003
1212910911:OO N/A N/A 0.003
1212910912:OO N/A N/A 0.003
12129109 ß:AO N/A N/A 0.004
1212910914:00 N/A N/A 0.004
121291Q915:00 N/A N/A 0.005
1212910916:00 N/A N/A 0.005
1212910917:00 N/A NiA 0.005
12129109 18:0Q N/A NiA 0.004
121291O9 19:OQ N/A NiA 0.003
12129109 2O:00 N/A N/A 0.002
12129109 21:00 N/A NiA 0.002
12129109 22:00 N/A N/A 0.003
12129109 23:00 N/A N/A 0.003

12130/09 0:00 N/A N/A 0.003 0.003 65 56
12130/09 1:00 N/A N/A 0.003
12130109 2:OO N/A N/A 0.003
12130/09 3:00 N/A N/A 0.003



ODEC, Dendron, VA
Ozone, SO2, and PM16 Monitored Values

December.2009

Date/Time

Ozone
1-Hf

Avg.8 Hr
Ozone*

Avg. 3 Hr SO2
Avg. Daily 24 Hr

Soz
Avg. Daily 24 Hr

PMro
Avg. Daily

24 Hr PltA25

Dpb ppm ppm ppm uo/m3 u.o/m3
AVq Avo AVq Avq Avo Avq

12130109 4:0C N/A N/A 0.003
12130/09 5:0C N/A NiA 0.003
12130/09 6:0C N/A N/A 0.003
12130109 7:00 N/A N/A 0.004
12130/09 8:00 N/A N/A 0.004
12130/09 9:00 N/A N/A 0.004

12130/09 10:00 N/A N/A 0.005
1213010911:OO N/A N/A 0.006
12130109 12:00 N/A N/A 0 007
12130/09 13:00 N/A N/A 0.008
12130109 14:00 N/A N/A 0.008
12130/0915:0C N/A N/A 0.006
12130/09 '16:0C N/A N/A 0.006
12l3OlO9 17:OA N/A N/A 0.008
12130/09 I B:00 N/A N/A 0.009
12130/09 19:00 N/A N/A 0.009
12l3ol09 20:00 N/A NiA 0.007
12l3OlO9 21:00 N/A N/A 0.005
12130109 22:00 NiA N/A 0.004
12t30t09 23 00 N/A N/A 0.004

12131/09 0:00 NiA N/A 0.003 0.005 62 71
121311091:00 N/A N/A 0.003
12131109 2:00 N/A N/A 0.003
12131109 3:00 N/A N/A 0.002
12t31t09 4 00 N/A NiA 0.002
12l31/09 5:00 N/A N/A 0.002
12t3 /09 6:00 N/A N/A 0.002
12t3 /09 7:00 N/A N/A 0.002
12t3 /09 8:00 N/A N/A 0.002
12t3 /09 9:00 N/A N/A 0.002

12131109 10:Oo N/A N/A 0.002
1213110911:00 N/A N/A 0.002
1213110912:00 N/A N/A 0.002
1213110913:OO N/A N/A 0.002
1213110914:OO N/A N/A 0.002
1213110915:OO NiA N/A 0.002
1213110916:00 N/A N/A 0 002
1213110917:OO N/A N/A 0.002
1213110918:00 N/A N/A 0.002
12l31/0919:00 N/A N/A 0.002
12131109 2O:00 N/A N/A 0.002
12131109 21:00 N/A N/A 0.002
12131109 22:00 N/A NiA 0.002
12131109 23:0Q N/A N/A 0.002

1/1/10 0:00 N/A N/A 0.002 0.002 66 8€
*Ozone season is from April I through October 31.
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PMro and PMz.s FLOW CHECKS,
SOz, SPAN, AND PRECISION (ZSP)

WORKSHEETS, AND STANDARD
CERTIFICATIONS



lnquest Environmental, Inc.
Continuous PM10 Sampler

Flow/Leak Check Verification Spreadsheet

Monitor ID ODEC Cypress Creek
Date 1210212009 Start Time 2:30pm

Technician J. Kunkel _Stop Time 3:00pm
Sampler Model Teom Series 1400a

Serial Number 30203
TEOM Temp (deg C) 14.8

TEOM Pressure (atm) 0.996

Total Flow Check Device Main Flow Check Device
Make Chinook Make Chinook

tvtod.l Gli*-
Serial # 698

Model Streamline

Serial # 991107

Slope (m) 0.3981 Slope (m) 0.1165

Intercept (b) -0.5812 Intercept (b) -0.2009
Calibration Expires 212012010 Calibration Expires 212012010

Operating Flow Rates Flow Check Rates
tr'low Rate
Set Points

l/min

Monitor
Display

Vmin
Deviation

o//i

Limit
%

Flow
Device

"H20

Flow
Device

Qact

Qact
Deviation

l/min

Qact
Limit
Vmin

Flow
Device

Ostd

Total 16.67 16.81 0.84 +/- 2.0 6.40 r6.54 -0.13 +/- 1.00 17.056
Main 3.00 2.99 -0.33 +/- 2.0 2.60 2.99 -0.01 +t- 0.20 3.086

Leak Check
Monitor
Display

l/min
Limit
l/min

Auxiliary 0.19 < 0.60

Main 0.10 < 0.15

Calculations:

DegC: (DegF -32) I L8
DegK:DegC + 273

mmHg-rrHg*25.4
atm:mmHgl760
Qact Vmin: (m * sqrt("H2O *(degK / atm)) + b

Qstd Vmin : Qact* (298/local degK)*(local atml I)



Inquest Environmental, Inc.
Continuous PM10 Sampler

FloWl-eak Check Verification Spreadsheet

Monitor ID ODEC Cypress Creek
Date 1211612009 Start Time 3:15pm

Technician J-Kr"k.l Stop Time 340p-
Samplerttlo¿.1 ffi

Serial Number 30203

TEOM Temp (deg C) 8.0

TEOM Pressure (atm) 1.015

Total Flow Check Device Main Flow Check Device
Make Chinook Make Chinook

l,to¿"t fäã
Serial # 698

Model Streamline
Serial # 99ll0l

Slope (m) 0.3981 Slope (m) 0l165
Intercept(b) -0.5812 Intercept(b) -0.2009

CalibrationExpires2/2012010 CalibrationExpires2l20l20l0

Operating Flow Rates Flow Check Rates
Flow Rate
Set Points

l/min

Monitor
Display

l/min
Deviation

-/o

Limit
o//o

Flow
Device

"H20

Flow
Device
Oact

Qact
Deviation

l/min

Qact
Limit
1/min

tr'low
Device

Qstd
Total 16.67 t6.70 0.18 +t-2.0 6.s0 16.31 -0.36 +/- 1.00 r7.ss2
Main 3.00 3.00 0.00 +t-2.0 2.60 2.92 -0.08 +t- 0.20 3.148

Leak Check
Monitor
Display

Vmin
Limit
l/min

Auxiliar:r 0.34 < 0.60

Mai¡ 0.06 < 0.15

Calculations:

DegC: (DegF -32) I 7.8

DegK :DegC + 273

mmHg-"Hg*25.4
atm: mmHg I 760

Qact Vmin: (m * sqrt("H2O *(degK / atm))) + b

Qstd Vmin : Qact*(298/local degK)*(local atml l)



lnquest Environmental, lnc.
Gontinuous PM2.u Sampler Check

Station Name Cypress Creek

Location Dendron, VA

Date December 022009
Operator J. Kunkel

Sampler Met One BAM 1020

Flow Transfer Standard
Make/Model ChinookStreamline

Serial No. 991107

Slope (m) 0.3981

lntercept (b) -0.5812

Serial No. J6869 Certified 2120l20jg
Start time

Stop Time

2:55 PM

3:40 PM

Leak Check
Leakage

LPM

Audit

Criteria

0.50 <1.0 LPM

Temperature Std. Device
Make/Model Delta Cal

B. P. Std. Device
Make/Model Delta Cal

Serial No. 0709 Serial No. 0709

Cedified 5l2ol20Ùg Certified 512012009

Ambient Temperature Audit
Samoler std Difference

14.5 15.0 -05
Criteria t2"C

Barometric Pressure Audit
Sampler std Difference

757.0 759.0 -20
Criteria t'l0 mmHc

Calculations:

Audit Flow Rate (Q""1) = m x SQRT("H2O x (Audit Temperalure+273)i (Audit PressureiT60)) + b
Difference Percent = (lndicated Flow - Audit Flow) / Audit Flow x 100

Design % Difference = (Audit Flow - Design Flow) / Design Flow x 100

Sampler Flow Rate Std Flow Rate Flow Check Results
Design

LPM

lndicated

LPM

Vlanomete

"Hzo
Audit

LPM

Difference

LPM

Difference

Percent

Design
o/o Diff

16.70 16.70 6.30 16.39 0.31 191 1.87

Criteria !4 o/o t5%



lnquest Environmental, lnc.
Gontinuous PM2.u Sampler Check

Station Name

Location

Date

Operator

Sampler

Serial No.

Start time

Stop Time

Cypress Creek Flow Transfer Standard
Make/Model ChinookStreamlineDendron, VA

December 16, 2009 Serial No. 991 107

J. Kunkel Slope (m) 0.3981

Met One BAM 1020 lntercept (b) -0.5812

Certified 212012009

8:05 AM

9:00 AM

Leak Gheck
Leakage

LPM
Audit

Criteria

0.20 <1.0 LPM

Temperature Std. Device
Make/Model Delta Cal

B. P. Std. Device
Make/Model Delta Cal

Serial No. 0709 Serial No. 0709
Certified 512012009 Certified 5120l20jg

Ambient Temperature Audit
Sampler std. Difference

38 46 -08
Criteria t2"C

Barometric Pressure Audit
Sampler std Difference

770.0 768.0 20
Criteria t10 mmHc

Calculations:

Audit Flow Rate (Q""1) = m x SQRT("HrO x (Audit Temperature+273) / (Audit Pressure/760)) + b

Difference Percent = (lndicated Flow - Audit Flow) / Audit Flow x 100

Design % Difference = (Audit Flow - Design Flow) / Design Flow x 100

Sampler Flow Rate Std Flow Rate Flow Gheck Results
Design

LPM

lndicated

LPM

\4anomete
"Hzo

Audit

LPM

Difference

LPM

Difference

Percent

Design
o/o Diff

16.70 16.70 6.80 16.62 0.08 0.45 -0.45

Criteria t4 o/o t5 o/o



lnquest Environmental, Inc.
Continuous PMr.u Sampler Check

Station Name Cypress Creek Flow Transfer Standard
Make/Model ChinookStreamlineLocation Dendron, VA

Date December 23,2009 Serial No. 991 107

Operator J. Kunkel/D Vann Slope (m) 0.3981

Sampler Met One BAM 1020 lntercept (b) -0.5812

Serial No. J6869 Certified 2l2Ol2OOg

Start time 2:30 PM

Stop Time 3:00 PM

Leak Gheck
Leakage

LPM

Audit
Criteria

040 <1.0 LPM

Temperature Std. Device
Make/Model Delta Cal

B. P. Std. Device
Make/Model Delta Cal

Serial No. 0709 Serial No. 0709

Certified 512012009 Certified 5120l2O09

Ambient Temoerature Audit
Sampler std. Difference

84 80 04
Criteria 12"C

. Baromelric Pressure Audit
Sampler std. Difference

767.6 768.0 -04
Criteria 110 mmHc

Calculations:
Audit Flow Rate (Q"6) = m x SQRT("H2O x (Audit Temperalure+273) / (Audit Pressure/760)) + b

Difference Percent = (lndicated Flow - Audit Flow) / Audit Flow x 100

Design % Difference = (Audit Flow - Design Flow) / Design Flow x 100

Sampler Flow Rate Std Flow Rate Flow Gheck Results
Design

LPM

lndicated

LPM HrO

Audit

LPM

Difference

LPM

Difference

Percent

Design

% DifÍ

16.70 16.70 6.60 16.47 023 1.38 -'1.36

Criteria t4% t5%



Inquest Environmentøl Air Monìtoring Network
SO2 Analyzer ZSP Worksheet

Location
Parameter

ODEC Cypress Creek
s02

Calibration System

Environics

EBOO13837
2100

Date 121212009

Technician J Kunkel
Start Time
Stop Time

2:00 pm
2:35 pm

Model Teco 43C
Serial No. 60995-329
F/S Volts 1.00

Model
Serial No.
Gas Tank
Tank Press

Tank PPM 50.1

F/S PPM O.5O

Zero Span Precision Check Results

Known Datalogger PPM Percent

Setting PPM Response Difference Difference
Level l 0.400
Level4 0.069
Level 0 0.000

0.389
0.067
0.002

-0.011

-0.002
0.002

-2.8
-2.9
xxxx

-2.8
0.1

-2.6
-3.0

Average Difference
Standard Deviation
Upper 95o/o Probability Limit
Lower 95%o Probability Limit

=À
o.
o
tt)
CD

-9
G
(E

o

0.500

0.400

0.300

0.200

0.1 00

0.000

0.000 0.100 0.200 0.300 0.400

Known PPM

0.500



Inquest Environmental Aír Monitorìng Network
SO2 Anaþer ZSP Worksheet

Location ODEC Cypress Creek
Parameter SO2

Model
Serial No.
Gas Tank
Tank Press

Tank PPM

Calibration System

Environics
3626
EBOO13837

Setting

Date 1211612009

Technician J Kunkel
Start Time
Stop Time

Model
Serial No.
F/S Volts

l2;10 pm

12:45 pm

1.00

501

Teco 43C
60995-329

F/S PPM O.5O

Zero Span Precision Check Results

Klown Datalogger PPM Percent
PPM Response Difference Difference

Level 1

Level 4
Level 0

Average Difference
Standard Deviation
Upper 95%o Probability Limit
Lower 95%o Probability Limit

-0.010 -2.5
-0.004 -5.8

0.002 xxxx

-4.1

2.3

0.4

-8.7

0.400 0.390
0.069 0.065

0.000 0.002

=o-
o-

o
ct)
ct)

-9
.E

oo

0.500

0.400

0.300

0.200

0,100

0.000

0.000 0.100 0.200 0.300 0.400 0.500

Known PPM



Inquest Envìronmentul Air Monìtoring Network
SO2 Analyzer ZSP Worksheet

Location ODEC Cypress Creek
Parameter S02

Model
Serial No.
Gas Tank
Tank Press

Tank PPM

Date 12/2312009

Technician J KunkeVD Vann
l:05 pm

l:30 pm

Calibration System

Environics Model Teco 43C
Serial No. 60995-329

EBOO13837 F/S Volts 1.00

F/S PPM O.5O

Zero Span Precision Check Results

Known Datalogger PPM Percent
Setting PPM Response Difference Difference

Start Time
Stop Time

3626

50.1

Level I 0.400
Level4 0.069
Level0 0.000

0.394
0.070
0.002

-0.006
0.071

0.002

-1.5
t.4

XXXX

0.0
2.1

4.1

-4.t

Average Difference
Standard Deviatìon
Upper 95Yo Probability Limit
Lower 95Vo Probability Limit

=À
o-

o
ct)
ct)I(!
oô

0.500

0.400

0.300

0.200

0.1 00

0.000

0.000 0.100 0.200 0.300 0.400

Known PPM

0.500



Inquest Environmental Aír Monitorìng Network
SO2 Analyzer Multi Point Calibration Worksheet

Location
Parameter s02

ODEC Cvpress Creek

Calibration System

Environics 4040

Date 1211612009

Technician J. Kunkel
Start Time
Stop Time

l2:50 pm

1:45 pm

Analyzer fnformation

Teco 43CModel
Serial No.
Gas Tank
Tank Press

Tank PPM 50.1

3626 Serial No. 43C-60995-329
EBOOl3837 F/S Volts 1.00
2000 F/S PPM O.5O

Multipoint Calibration Results

Known Datalogger PPM Percent
Setting PPM Response Difference Difference
Level I
Level2
Level 3

Level 4
Level 0

0.400 0.390
0.300 0.298
0.200 0.195
0.069 0.065
0.000 0.002

-0.0-10

-0.002
-0.005

0.079
0.002

-2.5

-0.7

-2.5

-s.8
XXXX

-2.9
2.r
1.3

-7.1

Average Difference
Standard Deviation
Upper 95%o Probability Limit
Lower 95Yo Probability Limit

=À
o-

o
cn
cr¡

-9
.E

rEo

0.500

0.400

0.300

0.200

0.100

0.000

0.100 0.200 0.300 0.400 0.500

Known PPM

0.000



VERIFICATION OF OZONETRANSFER STANDARD

DATE

LOCATION

AGENCY

I¡B REP.

slût on H¡sh 03 øtrc Forál

16-Mar-O0

ACùAU tåþ

lnqu€st

K. S¡md

PHOTOMETEI

[iIODEL NO.

SERIALNO.

SAIIPLE FREC
CONTROLFRE,

SPAN NO.
TEII{PERAIUR

PRESSURE
AIRFLOW

PHOTO FLOTA

Mieeouri
Deparlmenl of
Nafural Resources

TRANSFER
STANDARDTECO 49C

MODELNO. PS

sÊRtALNO.60939

AGENCY INQUEST

oAstBt

5008

47,1

375K
373K
NA

AUTO
AUTO

2.OLPM

l30LPU

SA!¡PLEFREQUENCY: 67923

CONTROLFREQUENCY: 93905

TEMPERATURE: 91.I

PRESSURE: 738.6

SPAN NUMBERT 1.Ol
OFFSET -0.3

AIRFLOW
PHOTO FLOV 0,788

ALOPE
ItrTEROEPI
CORR
tro. dobiddb¡!

1 012979
-0 (r000a6

0 999999
UPPR gVERIF. LIMIÍ LOWER ô%VEFIF- LIf,IT

0,000
0.599
o gl0
0.ln
0.087
0.03t

0.ø0
0.44
! s29
o 1¿2
o 071

fdlnem. O I 2 3 ,l 6 0
J 0.0fr t4ll o.31s ù1n o.m8 o-os o M
2 0.ool ¡411 0.919 0.177 0.m 0,0x9 0 olx
3 0.001 0.¡l1l o3t9 0.177 0,0æ 0,03 0.0ø
4 0,001 0.4.ü 0.ar9 0.17t 0.0ôg 0.039 0.001
5 0 m0 0.411 o3t9 0,177 0_0s o.@ 0.001
6 0,m0 0.412 0,3t9 0.177 û0ú 0.040 0.0m
? 0,001 0.112 0.3i9 0177 tL06Ð 0.04t û000
8 0.æo 0412 u320 0.127 0-0æ 0.@t ù000
0 0.001 0.472 0.s20 tlTI qo?o 0.øo o.m
lD o.0M 0.411 0.920 1177 0 0m ouo o.mo

o,0m? q41ü o.3t93 0.1770 00887 0.O€7 0.ooo5
0-0000 0,m00 000m 0.0m0 omo 0-0000

qosT

fadlng m
I
2

0123¿l 50
o.mt c4l9 0325 0.17€ 0.070 0G0 0.001
0 001 û419 0.324 0,179 0,070 0-&0 ûoot
0.000 q4l9 0,324 0179 0.070 0.0æ o.mo
o,om o.4m 0.325 0.170 0.070 0.0s 0.000
0.0æ c420 0.35 0.180 0.070 0.0s omo
0.000 0.419 0.324 0.180 0.070 0.040 0.000q00D 0,120 0 3¿5 0.180 0,ø70 0,040 -0,001
00m û421 0.3% 0.1A0 O,O70 0.ü0 -O 0ol
0.0ff q420 0.3ã 0.180 0070 0.90 0,w
û000 0421 0325 . 0.{79 0.07t 0.040 o,0oo
o,0m3 q419a q3ã7 0.1795 O,07ü 0.0397 0.0000
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lnquest Environmental, lnc.
Dilution Galibrator Flow Cali bration

8t1712009 Make/Model
Serial No.

Teco 146C

C. Boston

Zero Air Flow

¿1O.0 50.0 60.0

Zero Air Drive %

80.0

Date
Technician

10.0

9.0

8.0

7.0

6.0

5.0

4.0

3.0

2.O

1.0

0.0
't00 0

100

100.0

90.0

80.0

70.0

60.0

50.0

40.0

30.0

20.0

10.0

0.0

95
80
65
50

35
20
5

742.2
742.2
742.2
742.2
742.2
742.2
7422

22.8
22.8
22.8
22,8
22.8
22.8
22.8

9.651
8.147
6.s92
5.086
3.549
2.018
0 495

'1.016

1.016
1.016
1.016
1.016
1,016
1.016

9.495
8.015
0.485
5.004
3.492
1.985
0.487

Slope
lntercept

Correlation

0.10018
-0.o144
1.00000

95
80
65
50
35
20
5

742.2 22.8
742.2 22.8
742.2 22.8
742.2 22.8
742.2 22.8
742.2 22.8
742.2 22.8

99,40
85.06
69.53
53.62
37.55
21.23
4.67

1.016
1.016

1.016
1 016
1.016
1.016
1.016

97.79
83.69
68.41

52.75
36.94
20.89
4.59

Slope
lntercept

Correlation

1.03970
0.1664

0.99978

Gas Flow

40.0 50.0

Gas Drive %

100.000 100 20.0 30.0



Cylínder lD E80015037 Gas SO2 Concentration 55.7O

0.030
0.060
0.090
o.120

512 9494.88
10.23 9489.77
15.35 9484.65
20.47 9479.53

9.69 8990.31
14.54 8985.46

19,39 8980.61

8.62 7991.38
12.93 7987.O7
17.24 7982.76

7.54 6992.46
11.31 6988.69
r 5.08 6984.92

6.46 5993.54
9.69 5990.31
12.93 5987.07

5.39 4994.61

8.08 4991.92
10.77 4989.23

01 50
0.180
0.210
0.240

25.58 9474.42
30.70 9469.30
35.82 9464.18
40.93 9459.07

24.24 8e75.76
29.08 8970.92
33.93 8966.07
38.78 896L.22

21.54 7978.46
25.85 7974.15
30.16 7969.84
34.47 79ô5.53

18.85 6981.15
22.62 6977.38
26.39 6973.61
30.16 6969.84

16.16 5983.84
19.39 5980.61

22.62 5977.38
25.85 5974.15

13.46 4986.54
16.16 4983.84
18.85 4981.15
21.54 4978.46

o.270
0.300
0.330
0.360

46 05 9453. 95
51.17 9,¿148.83

56.28 5443.72
61.40 9438.60

43.63 8956.37
48.47 8951.53
53.32 8946.68
58.17 8941.83

38.78 7961.22
43.09 7956.91
47.40 7952.60
51.71 7948.29

33.93 6966.07
37.70 6962.30
41.47 6958.53
45 24 6954.76

29.08 5970.92
32.32 5967.68
35.55 5964.45
38.78 5961.22

24.24 4975.76
26.93 4973.07

29.62 4970.38
32.32 4967.68

0.390
o.420
0.450
0.480

66.52 9433.48
71.63 9428.37
76.75 9423.25
81.87 9418.13

63.02 8936.98
67.86 8932.14
72.71 8927.29
77.56 8922.44

s6.01 7943.99
60.32 7939.68
64.63 7935.37
68.94 7931.06

49.01 6950.99
52.78 6947.22
56.55 6943.45
60.32 6939.68

42.01 59s7.99
45.24 5954.76
48.47 s951.53
51.71 5948.29

35.01 4964.99
37.70 4962.30
40.39 4959.61
43.09 4956.91

0.540
0.600
0.660
o.720

92.10 9407.90 87.25 8912.75 77.56 792234
86.18 7913.82
94.79 7905.21

67.86 6932.14
75.40 6924.60
82.94 6917.06
90.48 6909.52

58.17 s941.83
64.63 5935.37
71.10 5928.90
77.56 5922.44

48.47 4951.53
53.86 4946.14
59.25 4940.75
64.63 4935.37

0.780
0.840
0.900
0.960

84.02 5915.98
90.48 5909.52

70.o2 4929.98
75.40 4924.60
80.79 4919.21
86.18 4913.82

1 200
1.440
1,680
1.524
2 160
2.400
2.640
2.880
3.120
3.360
3.600
3.840
4.080
4.320
4.560
4.e00



SPECIALTY GASES OF AMERICA, INC
AMERICAN INDUSTRIAL GASES, INC

AMERICAN RARE GASES, INC

6055 BRENT DR. TOLEDO. OH 43611
419 :7 29-7 7 32 F þX 419-7 29-241 1'.rY-v '

THE AMER¡CAN GAS GROI..!P www.amer¡ca ngasgrou p.com

+
.1+

+

Certificate lD:

Customer Name:

Customer Address:

Purchase Order:

Lot Number:

Size:

Gontent:

Serial#:

Analysis Date:

Shelf Life:

Gomponent

Sulfur Dioxide

Nitrogen

061209029

Linweld - Waverly

9920 Deerpark Rd

Waverly

sG08834

0527H809

314

CN:GASMA424

E8001 5037

6t11t2009

24 months

Nominal Actual

55.0 ppm .._*_9Q,7 ppm

Balance Balance

ANALYTICAL REPORT

Date:

NE 68462

Work Order:

Product Name:

Pressurer

6t12t2009

089888-02

2-Component Mixture, EPA Protocol

2015 psig @ 70 Deg F

611112011

Method

NDUV

Expiration Date:

Accuracv

+l- 1o/o rel

REFERENCE STANDARD

INSTRUMENTATION lnstrument / lD

Ametek WR Series 900

Std Tvpe

GMIS

std {
1 1 17HG08

Cvl #

E80004415

Goncentration

95.8000

Exp Date

2112t2011

Note: . ANALYZED ACCORDING TO EPA TRACEABILIry PROTOCOL FOR ASSAY AND CERTIFICATION
OF GASEOUS CALIBRATION STANDARDS - SEPTEMBER 1997:G1
- DO NOT USE STANDARD WHEN PRESSURE IS BELOW 150 PSIG

Specialty Gases of America, lnc. QF051, Rev 0

l*tl, It*^



Certific ate of Caltbntion

Streamlinert flow transfer standard (FTS) # 040495
was calibrated against NIST traceable critical flow venturis
S/Ns 10961,10962, 10963, 18491 ,30421 on: 911812009

This calibration expires: 9/1 8/201 0

The actualflow rate (Qr)through the FTS is:

n"=[-"I

m= 0.0904
b= -0.1967

Q" = actualflow rate in liters/minute

ÂP - pressure reading from the manometer in "H2O

T"mb = ambient temperature in Kelvíns

Purb = ambient pressure in atmospheres*

* 1 atmosphere = 760 mmHg, = 29.92"H9, =101 ,325 Pa

Reviewed: RLS Date: 9/18/2009

r5

Check

(hituolt €n4irrleJtin4
A Division of lnter-Mountain Laboratories, lnc.

555 Absaraka Street
Sheridan, Wyoming 82801 USA

(307) 672-77e0
chinook(@imlinc.com

Streamliner" FTS, US Patent #5792966

Assurance
Primary Standard

Qr.1r"¡ (l/min)
Streamline FTS

^P 
(.HrO)

Streamline FTS
Q¡¡¡" ¡¡ (l/min)

Absolute
Difference (l/min)

% Dlfference*
full scale

601 14.O1 6.04 0.03 0.48%
5.09 10.01 507 -0.01 -O.23o/o

4.16 6.76 413 -0.03 -O.43o/o

3.24 4.22 3.22 -o.02 -O.25"/o

2.32 2.29 2.33 001 016%
1.40 0.95 1.43 0.02 0.41%
0.50 o.17 0.49 -0.01 -0.130/o

T" (t)= ZS.¿

Pa (atm¡= 9'374

*all ooints must be within +2%

r= 0.9999



Certific ate of Caltbtation

Streamliner* flow transfer standard (FTS) # 040409
was calibrated against NIST traceable criticalflow venturis
S/Ns 10961 , 10962, 10963, 18491,30421 on: 911812009

This calibration expires: 9/1 8/201 0

The actualflow rate (Qu) through the FTS is:

r5

m= 0.4'146
b= -0.3556

Qa = âctualflow rate in iiters/minute

ÂP - pressure reading from the manometer in "H2O

Tun,'¡ = ambient temperature in Kelvins

Parb = ambient pressure in atmospheres*

* 1 atmosphere = 760 mmHg, =29.92"H9, =101,325 Pa

Reviewed: RLS Date: 9/1812009

Assurance Check
Primary Standard

Q""1r"¡ (l/mln)
Streamline FTS

^P 
('H2O)

Streamline FTS
Q¡¡n" ¡¡ (l/min)

Absolute
Difference (l/min)

% Difference*
full scale

20.02 714 20.04 0.02 0.09%
17.50 5.47 17.50 -0 01 -O.04o/o

14.99 4.04 14.99 -0 01 -0.03%
12.49 2.84 12.50 0.01 0.03%
9.98 183 9.96 -0.02 -O.11Yo

7.49 1.0s 7.47 -0.02 -0.08%
5.00 0.50 503 003 0.15%

T" (E)= 23.1

Pa (atm)= 0'874

*all ooints must be within t2%

r= 1.0000

(hiruolt 6n4iruøLir,4
A Division of lnter-Mountain Laboratories, lnc.

555 Absaraka Street
Sheridan, Wyoming 82801 USA

(307) 672-77e0
chinook@imlinc.com

_::^:':.::'.:.::'.:::::. t
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CALIBRATION PROCEDURE
18801/1 881 O ANEMOMETER DRIVE

DWG: CP18801(A)
REV: C101107 PAGE: 2of3

10111107
.GAS.12

BY: TJT
EHK: JC

DATE:
w.c.

CERTIFICATE OF CALIBRATION AND TESTING

MODEL:
SERIAL NUMBER:

18801 (Comprised of Models 18820 Control Unit & 18830 Motor Assembly)
(n0 6l

R. M. Young Company certifies that the above equipment was inspected and calibrated prior to
shipment in accordance with established manufacturing and testing procedures. Standards
established by R.M. Young Company for calibrating the measuring and test equipment used in
controlling product quality are traceable to the National lnstitute of Standards and Technology.

Nominal
Motor
Rpm

Output
Frequency

Hz (1)

Calculated
Rpm (2)

lndicated
Rpm (3)

600 ,4zo bô0 lp Qo

1200 Aqo t2Ðo (zeo
2400 lzq,o Zl oo 240 0
4200 Tzqo 42oo ¿{z ao
6,000 32oo G,0OÒ &00t
8,1 00 132^o ttoo I loo
9,900 lzgo 4qao 19 ao

fl Ctoctwise and Counterclockwise rotation verified

(1)
(2)
(3)

Measured at the optical encoder output.
Frequency output produces 32 pulses per revolution of motor shaft.
lndicated.on the Control Unit LCD display.

* 
lndicates out of tolerance

E ruo Calibration Adjustments Required

Traceable frequency meter used in calibration

E As Found n as tett

Model: ZPs7¿{0 SN: 1ßA3

Date of inspection
lnspection lnterval

Filename: CP1 8801 (A).doc

Tested By



Calibration
Certificate No. 1750.01

Traceable@ Certificate of Calibration for

Cert. No. : 400A-2102A24

Thermometer

lnstrument ldentífication :

lnquest Environmental lnc., 3609 Mojave Ct. Suite E, Attn. Milchell Kunkel, Columbia, MO 65202 U,S.A. ( RMA;946634 )
Model: 15-077-8

Model: 15-077-7

S/N: 221381405 Manufacturer: Control Company

S/N: 51202300

Standards/Equipment:
Descriotion

Temperature CalibratÌon Bath TC1 91

Thermistor Module
Temperature probe

Temperature probe

ïhermistor Module
ïemperature Calibration Bath TC21 I

Serial Number
479341

417118
3039

149

427129
473332

Due Date

1 1/08/09

11t26t09
3/06/09
8t22t09

NIST Traceable Reference

A8B'10067

A8B1 1055

482225037_3

1 000248949

Certificate Information :

Technician: 68

Test Conditions:
Procedure: CAL-06

23.0"C 35.0 %RH 1025 mBar

CalDate: 1l28ljg Cal Due: 1l28l1Û

Calibration Data:
Unit(s) Nominal As Found ln Tol Nominal As Left ln Tol Mn Max tuc TUR

0.001 0.096 N 0.001 -0.003 -0.049 0 051 0,013 3.8:1

25.001 25.105 N 25.001 24.958 24.951 25.051 0,013 3.8:1
oc

60.001 60.142 N 60.001 60.000 59.951 60.051 0.018 28:
'c 100.001 1 00.1 03 N 100.001 99.999 99.951 100.051 0.013 3.8:1

This lnstrument was calibrated using lnstruments Traceable to National lnstitute of Standards and Technology.
tho instrument undêr
a @v€rage lactor k:2
Ths results conlain6d

Nominãl=stâîdards R€ad¡ng; As Left=lnstrument's Read¡ng; ln Tol=ln Tolerancej Mirì/MæAcæptance Rango; iuFMeasurement Unærta¡ntf TUR=T€st Uncertaing Ratio;Acil¡acy=+(Mâx-Min)/2i Min = Nom¡nal(Rounded) - Toleranæ; Max = Nom¡nal(Hrunded) + Tobränce; Date:MM/DD/yy

Maintaining Accuracy:

little, if any at ell, but can be affect€d by 8ging, lêmperalure, shock, end contaminatim

Recalibration:
For fÊctory calibration and re'certifiætion lraceabl€ to Nat¡onal lnstitute of Standards and TÊchnology contact Control Cmpany

CONTROL COMPANY 4455 Rex Road Frtendswood, TX 77546 USA
Phone 281 482-1714 Fax 281 482-9448 service@control3.com www.control3.com

Conlrol Company¡sanlSO17025:2005 Aøedited oratoryAccreditat¡on,Cerilfi€teNo 175001
Conrrot Compêny ts I Certitiêd by o, CERT-otEo5-AO-irOU.. lntemational on Coopara angement (MM).

Page I of I TraceabletÐ is a registercd trsdemúk ofControl Company @ 2005 Corfof Conpüy



CALI BRATION CERTIFICATE
I

lnstrument Details :

lnstrument : Hand-Held Digital Barometer
Serial Number : 914861 -44
Calibration CertÌficate No. : 8004504

Model No. :230-355
lD Number:

Page 1 of 1

Customer Details:
Ref PO. MK0107098 R4901903

Environmental Details :

Temperature 25'C t 4" Relative Humidity 32 o/o t 10o/o

Calibration / Checking Procedure :Document 230-355-406

Galibration Results:

Test Value
Millimeters mb

Expected
Value

Observed Reading
millibars

Acceptable
Limit

641.2 mb 641.2mb 641.3 mb t 0.2 mb

749.9 mb 749.9 mb 750.0 mb t 0.2 mb

859.2 mb 859.2 mb 859.4 mb t 0.2 mb

969.4 mb 969.4 mb 969.4 mb r 0.2 mb

1046,0 mb 1046.0 mb 1046.1 mb t 0.2 mb

Comments:
Received with Units ln.Hg , Calibration was done with units set to millibars , for higher resolution ,

As Received Readings on were 6 mb (0.17 in. hg ) Low , Reset to Original Factory Zero Settings and

added an otfset of + 4mb to obtain correct readings .

Battery AS Received was low @ 7.6 vdc, Replaced with New Battery 9.2V

This device has been tested with the following calibration devices;
Fluke Model 87 SN 50501646 I 8-246-5 SN 1021 | 230-M202 SN0851103062

Cal Oue: Mav 15.2009 | Cal Due: Sept 14.2009 | Cal Due: Dec..22,2009

AllCalibration Standards have an accuracy ratio of 2:1 or better unless otherwise stated.
Calibration performed at the Novalynx Factory , Auburn CA

Novalynx Corporation certifies that the above referenced products were calibrated and tested using standards
whose calibrations are traceable to the National lnstitute of Standards and Technology.
Work was completed according to the manufactures calibration procedures and specifications and complies

with ANSI-2540 and Former MIL-STD-456624.
This report shall Not be reproduced except in full without the written approval of Novalynx Corporation

Technician : oarct@

NOVALYNX CORPORATION
Inst'um¿ttts & Sjtstemsfor Weøtber and V'øter Morlitor¿ng
P.o. Box 240 . Gnss Valley, CA 95945-0240 ' (JJa) 823-71a5 . Fax (530) 823-8997

\X/eb site: www.novalynx.com

Barometric Pressure 971 hpa t10hpa

Date Received : Jan. 13, 2009
Cal Date : Jan.20, 2009



Certificale No, 1 750.0'1

o
CeÉ. No.: 4087=21A2Tgs

Calibration complies with ISO 9001
ISO/IEG 17025 AND ANSI/NCSL 2540.1

Traceable@ Certificate of Calíbration for Thermometer

lnstrument ldentification :

lnquest Envlronmental lnc,,3609 Mojave Ct Suite E, Atûr. MitcheltKunkel, Columbia, MO 65202 U.S.A. ( RMA:946634 )
Model: I 1-661-8 s/N: L46gi s3 Manufacturer i control company

Standards/Equipment:
Descriotion

Digital Thermometer
Multimeter

Chilled Mirror Hygrometer

Serial Number Due Date
41334977t4'1335007 10/08/09

49150872 5t27t09
31874/H204BMCR 9t29t19

NIST Traceable Reference
4000-20031 83

1 000244306
7101

Gertificate lnformation :

Technician: 61

Tesl Conditions:
Procedure: CAL-19

24.0"C 31.0 %RH iO22mïar
Cal Date: 1128109 Cal Due: 1l28l1Û

Calibration Data:
Unit(s) Nominal As Found ln Tol Nominal As Left ln Tol Mn Max +uc ÏUR

'c 25.55 24.30 N 25.78 25.80 25 38 26_18 0.07 >4 1

%RH 20.629 22.00 19.788 20.60 18 29 21.29 0.870 1.7:1
%RH 34.063 35.20 33,215 32.50 31.72 34.72 0.870 1.7:1
%RH 73.600 75.90 N 72.M2 73.00 70,94 73.94 0,870 1.7:1

This lnstrument was callbrated uslng lnstruments Traceable to National lnstitute of Standards and Technology.
culal . Uncerta¡nty evaluation includes the ¡nstrument underty.¡n s an sxpânded uncertâinty us¡ng e coverage laclot k4
;1",J1 

uncertâ¡nty ol the measuiement. The resu'irs contained

Nominal=standard's R€ad¡ng; As Left=ln-strum€nt's Reading; ln To¡=ln Toierancei MinlMax=Acæptânæ Renge; tuc=Measurem€nt Uncêrtâ¡ntyi TUR=Tesl uncerta¡nty RatioìAccuracy=t(¡/âx-Min)/2; Min = Nominal(Rounded) - Tols€næ; Max = Nominat(Rounaeo¡ * ráÈiånæ;-oàìãii¡t¡loo¡w

Maintaining Accuracy:

Thermometers change litrle, I sny at âll, bur can be afiÊcted by agiñg, remærature, shock, and q ntamlnation.

Recalibration:
For factory calibration and r€'certif¡câtion lrâceable lo National lnstitute of Standards End Technology æntect control company.

CONTROL cOMpANy 4455 Rex Road Friendswood, -fX77546 
USA

Phone 281 482-1714 Fax28'l 482-9448 service@control3.com wwur.control3.com

control comPany ¡8 an lso 17025:2005 Aøsdiled by (A2t ) Amêr¡æn Association for Labtratory Accr€ditation, certillæte No 17so.o1
conhol company is I certified by (DÑU Dåt Norskér verilas, certmã¡e ¡¡o. cER-r-o1sos-Ae-Hou.lntemal¡onal on Cooperation (l[AC) - Mult¡laterat Recogn¡tion Atrângêmenl (MRA).

Page I of I TraceabletD is a registsr€d t¡¿demark ofConüol CompaDy O 2005 Control Company



CE,RTIFICATE of CALIBRATION
for LI-COR SE|{SOR

Pyranometer
Model lt[umber: LI-200

Serial Number: PY66037 Calibration Date: July 10, 2009
Manufacture Date: July 10, 2009

Calibration Constant:
Ouþut: 94.74 microamps per 1000 watts m-2

For use with LI-COR handheld meters:
Multþlier: -10.56 watts m'per microamp

-E-orls-çrv-rthILç9R2229JJ11.-e-h*ÐM'lllyqll-êgnp-{eriMultiplier: -71,81 watts m-2 per millivolt

If this is an SL sensor:
Multiplier: -100.0 watts m-2 per millivolt

IMPORTANT: Read the appropriate instruction manual (http://u,wrv.licor.corrVTSlvf) before using this sensor.

IMPORTANT: It is recommended that sensors be recalibrated every two years.

CalibrationTechnician, ú^- O*p*-*

Calibration standard used: Eppley Model PSP, serial number 32758F3.
Calibration traceable to the World Radiation Reference at the rilorld Radiation Center in Davos, Switzerland through Eppley Laboratory Inc,

1+ LI-COR Biosciences ¡ Environmental o 4421 Superior Street r P.O Box 4425 r Lincoln, NE 68504 USA

Phone: (1) 402467-3576 ¡ Fax: 402-467-281 9 o Toll-free: 800447-3576 (USA & Canada)

e.nvsalesl4)licor.com r envsupport@.!ìicor-corn o lvrvur.licor. com

Manual: http:i7u,rr+v.licor.corn¡TSM



-æ.-E-BS
.fì);¿,3-i,¡¿'ii¡*.¡ {1!Êe.-rg}'9,ùÍ-a'Jrçe S-rs;i*:t':5, ffic' P'O' nox 4C2ß3

Bel.levue, HÀ 9801-5-4203
Plrone : (2CI6\ 624-7 22'1'

Fax: (425) 228-4CI67

o Ì4aV 6' 2009

Tnquest. Environmental, Inc.
3609 tlojave Ct. , Ste E
columbia, Ho 65202
Tom Bagby
57 3-47 4-8110

Dear Sir,

Trle have recalibrated yo.rrï instrument. f¡isted bel-ow is the
calibration information. Please record the calibration
informatÍ'on in your records.

s-EL1ô!-jiluMEEts-- oo4o4-l

POSÏTÍVE ZERO NEGATTVE: ZER-O

WIT{D CF IüTIID CF

oRIGTI'trAL cAL. FÀcToR 10.2g Wm-2mV-l 12 ' 64 lrlln-2mv-1

--# /----
NEþt--ÐAVE-,cAr, . -!:A-c-'-o--E @ @

If you have further questions please contact us'

SíncereIy,

Charles Frítscherr



METEOROLOGICAL DATA


